


Addendum to DER of 3/11/86 by Tom Armitage 

Chemical: Permethrin 

Test Material: Technical permethrin (FMC 33297, 95.7% ai) 

Study Type: Fish full life cycle (egg to egg) 

Species tested: Fathead minnow 
(Pimephales promelas) 

Study ID: FMC Corp. Pounce Technical Insecticide. 
EPA Reg. No. 279-3014. Ecologic,al Effects 
Data Call-In, Fish Life Cycle Study, 
Supplementary Information. EPA Acc. 
No. 263993. (Addendum to EPA Acc. No. 096699). 
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I 

Ann Stavola S i g n a t u r e w  M 
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Hazard Evaluation Division (TS-769-C) 

Date: 87 

Approved By: 

Douglas J. Urban Signature: 
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Hazard Evaluation Division (TS-769-C) 

Conclusions: The MATC of permethrin to fathead minnows 
is > 0.30 < 0.41 ug/l based on the reduced survivability 
of first aKd second generation 30 day old fry. Based 
on the additional data supplied by FMC to answer EEB's 
concerns in the DER of 3/11/86. The study is scientifically 
sound and fulfills the guideline requirement for a fish 
full life-cycle study. 

Background: FMC submitted information to address EEB's 
comments in the DER of 3/11/86 by T. Armitage. EEB had 
requested data on: raw data on length and weight, 
justification for the use of DMSO as a solvent; and 
study parameters including temperature readings, checks 
of diluter operation, source of eggs and numbers of 
discarded fish. 
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9. Reviewer's Discussion 

A. Test Procedures: EEB originally stated that the 
eggs used to initiate the study must come from at 
least 3 different females. FMC responded that 
since the average number of eggs per spawn for 
fathead minnows is 150 to 250 and that the test 
began with 14 chambers each holding 60 eggs (840 
eggs total) more than 3 females were needed to 
provide the eggs. 

FMC submitted sufficient information to show that 
the temperature of the system was recorded on a 
regular basis and maintained within an acceptable 
range of 22"c to 2 4 " ~ ;  and the operation of the 
diluter was checked daily, and the cycles of test 
solution per 24 hours were recorded. 

The EEB review stated the DMSO should not have been 
the solvent. However, at the time the study was 
conducted (1976) DMSO was an acceptable solvent. 
According to EPA guidelines the concentration of an 
organic solvent in a flow-through system should not 
exceed 0.1 m l / ~  (100 ppm). The highest concentration 
of DMSO in this study was 7.2 mg/l, which is in the 
acceptable range. 

FMC submitted photos to demonstrate that numbers 
deformed were noted and discarded prior to selecting 
15 first generation fish for each spawning chamber. 
There were two fish with scoliosis at 60 days, one 
in the solvent control group and one in the group 
exposed to 0.23 ug/l, measured concentration (0.5 
ug/l nominal concentration). 

B. Statistics: The most significant deficiency was 
the failure to include the raw data particularly on 
lengths and weights of fish so the reported results 
could be verified. The data for lengths of 30 day 
first generation (Fo) fish and second generation (F1) 
fish and lengths and weights of 60 day and 246 day Fo 
fish were analyzed by one-way ANOVA. Percent 
hatchability and percent survivability of 30 day Fo 
and F1 fish were also analyzed by one-way ANOVA 
using an arcsine transformation. The comparisons 
among the means of the treatment groups were done 
with Duncan's procedure. The results of these 
several analyses are attached and are self-explanatory. 



Although t h e  s t u d y  a u t h o r s  d i d  n o t  i n c l u d e  t h e  
growth d a t a  from t h e  f i s h  exposed t o  t h e  h i g h e s t  
pe rme th r in  c o n c e n t r a t i o n ,  t h e s e  f i s h  were i nc luded  
i n  E E B ' s  a n a l y s e s .  

C .  R e s u l t s :  EEB's a n a l y s i s  conf i rms t h e  a u t h o r ' s  
conc lu s ions  t h a t  e f f e c t s  on growth a t  30 days ,  60 
days  and 246 days f o r  t h e  f i r s t  g e n e r a t i o n  and a t  
30 days f o r  t h e  second g e n e r a t i o n  w e r e  n o t  
s t a t i s t i c a l l y  d i f f e r e n t .  I n  a d d i t i o n ,  t h e r e  was no 
e f f e c t  on t h e  p e r c e n t  of t h e  f i r s t  g e n e r a t i o n  eggs 
t h a t  ha t ched .  However, t h e  s u r v i v a b i l i t y  o f  f r y  
t h a t  s u r v i v e d  t o  30 days f o r  b o t h  g e n e r a t i o n s  was 
s i g n i f i c a n t l y  reduced i n  t h e  groups  exposed t o  0 .41  
u g / l ,  measured c o n c e n t r a t i o n s .  A s  s t a t e d  i n  o u r  
e a r l i e r  review,  t h e  MATC o f  pe rmethr in  t o  f a t h e a d  
minnows i s  > 0.30 - < 0.41 u g / l .  

D .  Adequacy Study 

1. Category - Core 

2.  R a t i o n a l e  - The new i n f o r m a t i n  submi t ted  by t h e  
r e g i s t r a n t  h a s  s u c c e s s f u l l y  answered E E B '  s 
concerns  i n  t h e  DER o f  3/11/86. The s t u d y  i s  
now determined t o  f u l f i l l  t h e  Gu ide l i ne s  
requ i rement  f o r  a  f i s h  f u l l  l i f e - c y c l e  s tudy .  



Table 1 - -  Effects on first generation fathead minnows during'the 
initial 63 days exposure to FMC 33297 (Fd 

0-35 days 0-63 days 
Nominal Measured lean Measured lean Wean 

concentration concentration to ta l  length concentration to ta l  length weight 

sol. control 23 sol. control A 28 0.22 
2Sa B 31 

o a *  
i i > d J *  

3 > 2  3 
9 ) f  

control 24 control A 29 0.2'l 8 : > 

t , l l ) J  

27 B 32 L t g  
U 1 

a *  . *  . a * *  a 

> 3 *  
1 5  

a Indicates that average measurements of replicates A and B are signif icantly (Pc0.05) di f ferent f ra?b"ohtrols. 



Table 2 - -  Total lengths and weights of males and females 
after 246 days exposure to F'MC 33297 ('"''') 

Nominal Mean measured Total length (mm) Wet weight (g) 
concentration concentration male female male female 

(ug/l) (%/I) 

solvent control 

control 



Table 3 - -  Growth of second of fathead minnow continuously 
exposed to FMC 

Nominal Mean measured 30 dav old frv 
concentration concentration Total length Wet weight 

(ug/l) (ug/l) (m> (g) 

sol. control A 
B 

control A 
B 

J 1  J 
0 .  8 1 4 5 3  

1. 
* a  

* 1 P % 3  

a Indicates that average measurements of replicates A and B are , 9 1 1  

significantly (P<0.05) greater than controls. a # ) x  I 

I 

Indicates that average measurements of replicates A and B are , )  1 
1 1 3  

significantly (PC0.05) less than controls. i 3  $ 

i s * >  
I ) *  

2 '  3 



i 

i OF EGGS AND SURVIVAL AND GROWTH O F  F I R S T  GENERATION FATllEAD MINNOW (Pimeohales 
EXPOSED TO FMC- 3 32 9 7 

I .  

Mean measured 30 days 6 0  days 

concent ra t ion  Hatch survival t o t a l  l e n g t h  s u r v i v a l  t o t a l  l eng th  wet weight -4. 

( 3 )  ( %  (mm) (mm) (9) 
cmc . 

(ug/l)  * L-J la) 
I . . 

4SF'- A 88 8 25 + 3 8 i 32 + - 3 @-SS - - 
5 

o.qlQ B ' 92 3 25 (1 fish) 3 36 (1 f i s h )  - 

Solven t  A 95 95  
c o n t r o l  .7 7 85 

Control  A 

B 



Reproduction from fathead exposed 
t o  FMC-33297 

Nominal t o t a l  t o t a l  number spawns eggs/spawn females 
/female 

concentrations spawns 
eggs/female 

eggs 

1.5 , (no female survivors) 0 

solvent 
control A 5 4 13,136 243 

B 38 9,784 257 

control A 5 5 10,166 185 
B 3 5 8,179 234 



Percentage hatch of eggs and percentage survival of fry 
from fathead minnows continuously exposed to E'MC-33297 

Nominal 
concentration Hatch (%I 30 day fry survival (a) 

exposed control transferred 
(ugni Mean - + s . D .  ( N ) ~  parents parents to control 

solvent 
control A 93+4 (10) 65 

B ?@7212 (10) 7 5 
c 

control A 9723 (10) 6 3 
B 9456 (10) 7 8 

p- 

a number of groups of 50 eggs incubated 
eggs spawned in control aquaria 

C 
groups with 7-10 days exposure remaining 
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NUMBER O F  OBSERVATIONS I N  
SA S 

GENE- LINE&. m D E L S  

RIABLE: RESPONSE 

DF SUM O F  SQUARES 

TAL 

MEAN SQUARE 

20.75634435 

6.66414947 

DATA S E T  = 

PROCEDURE 

13:45FRIDAY, JANUARY 9, 1987 9 

F VALUE 

3.11 

DF TYPE I SS F VALUE P R  > F DF 

6 124.53806608 3.11 0.0055 6 
SAS 

P R  > F R-SQUARE C .V. 

0 -0055 0 e048961 10.5159 

ROOT MSE RESPONSE MEAN 

2.58150140 24.54864865 

TYPE 111 S S  F VALUE P R  > F 

124.53806608 3.11 0.0055 
13:45 FRIDAY, JANUARY 9, 1987 10 

GENERAL LINEAR MODELS PROCEDURE 

DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE: RESPONSE 
NOTE: T H I S  T E S T  CDNTFQIS THE TYPE I COMPARISONWISE ERFOR RATE, 

NOT THE EXPERIMENTWISE ERROR RATE 

WARNING: CELL S I Z E S  ARE NOT EQUAL. 
HAMIONIC MEAN OF  CELL SIZE&20.0006 

NUMBER OF  MEANS 2 3 4 5 6 7 
CRITICAL RANGE 1.62167 1.70529 1.75909 1.79951 1.83353 1.86133 

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT. 

DUNCAN GROUP1 NG MEAN l4 TIw f'A2&5. 
A 25.3810 
A 

63 G % b \  

A 25.0000 4 A 0,  C((  
A 
A 24.9839 62 B 0. I\./ 
A 
A 24.9574 47 E C ~ . d ~  
A 
A 24.2931 58 D 

N MEAN STANDARD MINIMUM MAXIMUM STD ERROR SUM VARIANCE C .V. 
DEVIATION VALUE VALUE O F  MEAN 



6118. 
609. 
LlO. 
b i l .  W G 3: 
el:* 3b4 6 3 1 
01:. 2.6 G 2; 
a14. Zhb G 32 
015. i W 5  
516. 

GENEHXL LIIVEAii MODEL; FROLEDUFE 

CLAS LEVEL INFWhgTIDN 

CLASS LEVELS <ALLIES 

6::. -.. - I R ,  i A 6 C D E F E  
024. 
0;s. 
c;b. 
-- XMBEF, OF OBSER'JhTIONS I N  DATA SET = 3bi 

QL . 1 -- S AS Y:U1 FHIMlY, JPNIKIR\ 5 ,  iSE7 5 
i.-b. 

L C .  GENEMI. LIHEAF, MODELS FRr"""" 

I 
I 

.,I 

-1.. DEFEYDENT VAKIABLE: HESFONSE 
_ l... 
i -- -... SOURCE DF SUM OF %UAKE5 EAtd WARE F JRLUE 
b;4. 

PR ) F Fi-SQUARE 

. -- 
O .  C&REC.TED TOT 
040. 

RUOT HSE iiESPWSE MEAN 

844. TRT b 131.84069483 
645. 1 
046- 

044. 
b 5 ~ .  NOTE: TdIS TEST CONTROLS THE 
b5i .  NOT THE E;IRRIENTWI5E cnnm nurt 
t5r. 
65:. A, P&=( ' D'-5C" "-7 i - - r i  biV5 
t%. 

655. IJMNING: CELL SIZES AOr L1nr rnHn8 

afb, HARMONIC MEAI 
657. 
t55, ., 
a59. CHITICAL kAtJGE. 
660. 

DUNCAN GRWPING ERN Ii TRT 



- ,  
26. 
-- 
7- 

3 B 0.23 
LU. 4 B 8.19 

7 -  
A.J. b C 0.21 
31. 7 D 0.25 
7 -. 
.>L. 6 D 0.28 
53. 9 E 0.20 
34. 10 E 6.23 
5, 11 F 0.20 
3b. 12 F 0.25 
37. 1 %S 3:55 MONDAY, J A N M Y  12, 1767 2 
38. 
33. W R A L  L I N E M  ROMLS PREDUF;E 
Kt. 
'41. CLASS LEVEL INFWATION 
45. 
43. CLASS LEVELS VALES 
44. 
45. TRT b A B C D E F  
Jt. 
.- 

-+!I  

N'LJNER UF OBSEFiVATIONS I N  DATA SET = 12 
' 9 .  1 -. 
211. 

SAS 8:55 ROh'DlrY, JANMY 12, 1987 3 

51. 
.- . , 

SENEHAL LINEAR MODEL5 PRDCEWRE 
;i. 

55. DEPENDENT VARIABLE: RESPWSE 
34. 
35. SOURCE 
- .  

DF SUM OF FjPUilES 
3.5. -- 
I .  MODEL 5 6.00376667 0. m-175333 
56. 
59. ERRUi; 6 11. iN420000 0.0~070110(1 

51. CORRECTrn TOTAL 0.02645751 
? i s  

~ 3 .  
i4. SZ4iRCE DF TYPE I 55 F VALUE PR > F DF TYPE I11 SS F VALUE F.6 3. F 
55. 
50. TRT 
' - 5 0.0037abb7 1.08 0.4568 5 0. 0037667 1.08 0.4566 
3 .  1 S AS 8 5 5  RONDA'?, JAtKIARY 12, 1967 4 
58. 
59. 
-. GENERKL L IMAR RGDELS F.ROCEWRE 
io. 
'1. 
- y, 

DUWWN'S RULTIPLE RAKE TEST FOR VMIABLE: frESP&dSE 
i. MITE: THIS TEST CONTROLS THE W E  I C i P K I W Y I S E  W D R  RATE, 

73. NOT THE EXFERIMENTldISE EKROR RATE 
74. 
i E  ' 4. NPM.i;J. 05 MSE=T. Q-34 

.... 
t i .  I W E R  OF NEANS 
'Y. CRITICAL H W E  0.0647401 0.06710ijb 0.069195% r:I,Ob67505 0.067I~j44 
79. 
j .. 
~ i i ,  MEANS WIT8 THE SAME LETTER M E  NOT SI6ldIFICHdTLY DIFFRENT. 
31. 
32. RNCW E R W I N 6  E A N  N TRT 
?.;. 
34. A 0,265W 2 2 I! 093 
35. A 
36. 
37. 
ffi. 

A 

0.22500 2 F 

0.21500 2 E 

0.21000 2 B 
Y, J M Y  12, 1987 5 



DEPEtiDEtiT QAF\IABLE: RESPM4SE 

SOUFiCE DF 

MODEL 5 

ERFiOF 58 

LOARECTED TOTAL 63 

jFIS 

GElEflAL LINEAR MODELS PROCEDURE 

SWI OF SQUARES KAN SQUAKE F VALUE 

46.16&91191 9.23338238 1.45 

X8.94246309 4.36107695 

415.1W37500 

f R  > F R - S Q W  C.V. 

0.2198 0.111216 4.7742 

ROUT #SE REW'WJSE MEAN 

2.52211755 52.82812500 

TYPE I 55 F VALE PR I F D i  TYPE 111 SS i VALUE PR > F 

GENERAL LINEAR MDDELS PROCEDURE 

~J11CAN S MULTIPLE 4 M E  TEST FOR VARIABLE: RESPOfdSE 
NOTE: THIS TEST CMIITRMS THE TYPE I CWARISONWISE ERROR HATE, 

... NOT THE EXPEF'IMENTWISE ERROR RATE 

ALF~CI=0.05 DF=% MSE=~. 36938 

~F1PNItG: CELL SIZE5 ARE kQT E O W .  
HARMONIC MEAN OF E L L  SIZES=10.4641 

NUMFES OF MEANS 2 3 4 5 6 
7 

CRITICGL RBWCiE 2.2065-3 2.32219 2,39719 2.45034 2.49466 

MEANS WITH THE %HE LETTEh ARE NOT SIGNIFICANTLY DIFFERENT. 

DUNCAN 6FiDUPING WA3 N TRT 

B 
B 51.222 9 D ~ / 3 , 6 P 1  

. 1 SA5 11:9 MONDA'f, JANffiR'f 12, 1887 6 
1, 

3. VAF;!riBLE Ri MEAN S T A W D  t4INIMLiM MIM STEi ERRW SU14 VMIBICE C.V. 
DEVIATION V K i  VALUE OF HE%l 

3. 
f .  TPT=A ................................................... 
j .  

1. RESPiNSE 12 53.75000Ciir0 2.70100991 49.00X10000 58. i111W000 0.7797144il 645. WNW00 7.29545455 5.02: 
i. 
> c  TfiT:B 

38. 
39. RESPONSE 9 .? = 

.I,. ~5555556 i. 55495142 50.liOWO 56.00000000 0.85165054 473. WO0W0 6.52777778 4.861 
'0. 
71. THT=D 
'2. 
73. RESPDNSE 9 51.22222222 3.70060055 45.00000000 57.0WJ00000 1.2335335: 461.00000000 13.69444444 7 . 2 2  
74. 
75. -- ------------------------------- TRT=E -. 
7a. 
71. RESFONSE 13 53.69230769 2.21301511 51.00000(100 58.0W00W 0.61377996 b98.00C100000 4.89743590 4.12 
78, 



269. FI ncr I clrc, rnmnunsrn,, 

-. ,- 
;76. 
3 4 .  GRIERAL LINEAR flDW.S PROCEI)URE 
?fib. 

151. DEPENDENT VARIABLE: RESPONSE 

?K. MODEL b 413.84285714 
28th 
287. EKRDR 33 662.05714286 
286, 
I1W. CMHECTE2 TOTAL 34 1075.90000000 
29it. 
191. 
292. SDUHCE W j 

"4. 
3 4 .  THT A 1 

299. 
30G. NOTE: THIS TEST CO 
Z01 . NOT THE EXPE,,,,,,,,n,,r , 
;32. 
303. 
7 -  L.t14. 

1 
3 5 ,  YARNING: CELL SIZES A F  MnT 

;oh. 
1 



- 13:21 W Y ,  J M Y  12, 1987 

GMERaL LINEAR MDELS PROCEWRE 

CLASS LEVEL INFORHATION 

& A S S  LEVELS V b E S  

WER W DBSERVATIDNS I N  DCITA SET = 64 
S 6  - - 13k21 MOtWY, J6MWY 12, 1987 

DF SUM OF SQUARES MEAN SQLME F VALE pH, F 

213. RGDEi Y 0.72391605 0.14478321 2.11 0.0766 0.159087 16.0545 
314. 
315. EHLOR 5a 3.9741b~a~ 0.06~.52017 RWT MSE HESFWE€ I~EAN' 
316. 
31 7. CORRECTED TOTAL 6; 4.69808571 0.26176358 1.63046875 
318. 
39. 
320. SOURCE OF TYF'E I I S  F VXdE PR > F DF 
321. 
iri-. 
JLL. TkT 5 0.7239lb05 2.11 0.0766 5 0.72391605 2.11 0.076 
22s. 1 9% 13:21 MNDAY, JMWIRY 12, 1987 5 

324. 
325. GENERAL L I N W h  MDDELS FROCEWM 
326. 
32. W A N ' S  MULTIRE PAGE TEST FOR VARIABLE: RFSFOMSE 
328. NOTE: THIS TEST EWTROLS THE TYPE i CDWFRISONWISE W G R  RAE, 
329. NOT THE EXPERINEMWISE ERROR RATE 

WARNING: CELL SIZES AfE NOT EQUAL. I 
534. HAMlONIC MEAN W CELL SIZES= l0 .M l  
335. 
336. tWHEH W M E N  2 3 4 5 6 
337. CHITICAL HANGE 0.229217 0.241014 0.248797 0.254314 0.258913 
33B. 
339. MEANS BIITH THE W LETTER ARE NClT SIGNIFICWTLr DIFFERENT. 
340. 
341. WNCilM 6 R W I N G  #AM N TRT 

I 



30 F 4.73 
31 F 4.26 
32 F 6.33 
33 F 5.14 
34 F 5.34 
35 6 6.17 
36 6 4.00 
37 6 3.08 

39 6 4.18 
4. 40 6 3.97 ' 

5. 1 SAS 
6. 
7. ElERAL LlNEM PlODELS PHOCEWRE 
8. 
?. CLASS LEVEL INFOHMFITION 
0. 
1. CLASS M L S  VALUES 

TRT 7 A B C D E F G  
4. 
5. 
3. ttRlMBER OF OBSERVATIWS IN DllTA SET = 40 

SAS 13: 11 WOHDAY, JAMWIRY 12, 1987 

GUIIERCLL LIMM MELS PROCEWRE 

DF SWI OF S!&ARES 
4. 
5. MODEL b 11.25123714 1.67520419 0.251932 20. 
26 

li. ERROR 33 33.40652266 1.01237946 . - RESPBdSE HECIti 
8. 
3. EOHRECTEI! TGTAL 39 44. 65976000 1.~00b17070 
'0. 
>l. 

TYPE I SS F VALE PH > F 

4. TRT b 11.25123714 1.65 0.1191 6 11. h123714 1.85 0.1191 
5. 1 SClS 1J:11~IMONDAY7 JWiWY 12, 1987 4 
)b. 
:- . GR(ERAL LINE&% MDELS PROCEWRE 
!a, 
'9. 
!0. 

. - - - . - - - .  

11. 
15. WARNIMG: CELL SIZES ME NOT EPLIAL, 
:~6. HIKN@iIC #EAN OF CELL SIZES=5.55766 
17. 
j8. NUMBER OF MEAM 2 3 4 5 b 7 

CRITICAL R W  1.22757 1.29031 1.33299 1.36065 1.3833 1,40141 
10. 

MEANS WITH THE SME LETTER ME NOT SIGWIFICANTLY DIFFERENT. 

DUNUIM GWING PWiN N TRT 

A s.sm r a g ! ?  
A 

B A 5.1983 6~6, /3  - 

4.9929 7 E  



UBS TRT RESPOMSE FIRS EFFECT 

1 A 20 0.46365 26.3544 
2 A 20 0.55760 31.932 
3 B 78 1.08254 52.0029 
4 6 88 I. 21765 h4.7040 

231. 5 C 65 1. I7310 b7.1865 
232. b C 98 1.42890 8 1.8370 
233. 7 D 60 3.88608 50.7491 
234. 8 D 65 0.93774 53,707; 
235. 9 E 65 0, ?3774 55.7072 
236. 10 E 75 1.!).)720 59.7759 
237, I1 F &3 0.41691 52.5139 
238. 12 F 78 1.08259 b2.0029 
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242. 
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244. 
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248, 
249. 
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251. 1 SAS 35:34 #MELiDGY. IWUWY 14! 1%; 
252. 
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254. 
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'22. SOURCE DF SUM OF WREI I ~ M  SQUARE. F VALUE FR J f R - S Q W  2. 
258. 
259. MODEL 5 . 5344.27MB4!8 M.85529630 12.741 0.1)1)36j 0.71 41029 !!:I. 3: 
'260. 
261. EEhW b 220.45bf 5785 Sb. 744I5964 ROOT WE EFFEZT g i  

262. 
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281. 
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OBS TKT f E d O # s  

1 A 163.1 

4ijLFiE DF SUM OF S jP t j f iF~~  F <jKLE R A N  SQtjARE 
I 

PR :; F Fi-Si;I&ijRE 

3fiEE~ 5 4757.1?75<!Q<uj 551.1255i$jrj0 
3.47 0, 06!:ra 0,743171 16 -;=A . ??%,- 

EgZgfi 6 Ib4,3 - c ~ '  
- - " ' . 7 i0itf~1.11~ 273.7'99 16667 ROOT MSE f i ~ ~ ~ 3 4 ~  

r.7-- uu!ihEtTE2 TOi& 11 54Qf, 12'795(;3j 
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